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Introduction 
• Company Vela Solaris 
– Spin-Off in 2006 from SPF Institute of 
Solar Technology, Rapperswil 
– Modern software development 
– professional support 
– Company versions  
– Distribution all over the world (>50% export) 
 
• Research projects 
– Innovation projects with Universities of applied sciences,  
ETH Zurich und Universities in the EU 
– Close partnership with ZHAW since 2016 
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Polysun: PV as a part of energy system 
(1) (2) 
(3) 
(4) 
(6) 
(5) 
(7) 
(1) PV-field 
(2) Inverter 
(3) Electrical consumption profile 
(4) Heat pump 
(5) Floor heating  
(6) Storage tank 
(7) Hot water tap 
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«Normal PV-System»  Polysun Wizard 
Weather data from 
Meteonorm 
www.meteonorm.ch 
www.meteotest.ch  
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Shading losses 
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Wizard helps you with choosing the right 
template 
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«Normal PV-System»  Polysun Wizard 
Limiting active power: 
PV-system can maximum 
70% from the Peak-Power  
as an active power supply in  
the electricity grid.  
Tooltipp 
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«Normal PV-System»  Polysun Wizard 
Modules database: 
Photovoltaikforum 
www.photovoltaikforum.com 
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Automated inverter layout 
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Manual inverter layout 
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PV-inverter testing 
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Results I 
Modul temperature: maximum value 
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Results II 
Radiation onto module area 
Energy yield AC 
Outdoor temperature 
March 7th March 8th March 9th March 10th 
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PV and self-consumption optimization 
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PV and self-consumption optimization 
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PV and self-consumption optimization 
«Complete» 
heat pump Database: 
Data for heat pumps from  
testing center Buchs NTB 
and other sources 
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Storage system 
• Battery storage 
– Battery capacity in kWh 
– Maximum charge-/discharge currents 
– Control strategy must be defined with 
 electrical consumers and PV-System 
 
• Thermal storage and/or heating 
– Storage tank for warm water  
and heating 
– Sizing the storage tank 
 
Battery-catalog 
Load profile 
Charge controller 
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Electrical load profile in Polysun 
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Results 
Overview: 
 
 
 
 
 
Typical optimization in hybrid systems: 
• PV self-consumption   ↔ Degree of self-sufficiency 
• Investment costs   ↔ Operating costs 
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Results 
Degree of self-sufficiency 
Self-consumption 
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Energy flow diagramm 
 
 
 
 
 
Heat pump  
heat source  
Heat pump  
electricity  
consumption 
Pump energy 
consumption     
From external  
grid            
PV yield (DC)     
Space heating energy 
consumption 
DHW energy consumption 
Heat loss to indoor room 
 
From external grid 
PV self-consumption 
Cable losses 
Inverter losses 
Battery losses 
To external grid 
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Detailed simulation analysis 
• Every time-step is reflected 
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Example: PV self-consumption  
in Polysun 
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Very often there is no good agreement between electrical 
consumption and PV-generation  
May 8th  
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Example: PV self-consumption  
in Polysun 
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A heat pump operates normally at night 
May 8th  
Heat pump 
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Controller in Polysun 
Inputs / Sensors I1, I2, I3, I4 
Signal to the outputs (previous timestep): PO1, PO2 
 Output O1 
 Output O2 
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Example: PV self-consumption  
in Polysun 
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Heat pump with load adjustment 
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Load adjustment: the heat pump operates when energy is 
generated from PV-field 
Zürcher Fachhochschule 
Example: PV self-consumption  
in Polysun 
Charging/discharging  
the battery 
Load strategy: Where shall PV-energy be transferred? 
1) el. consumers 2) battery 3) grid 
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Polysun «Smartgrid» 
Local load-management 
 
• Linking heat pump  
and PV production 
• Modulated heat  
pump 
• Battery storage 
• Co-generator 
• Ground-source loop 
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PV + Battery + Heat pump 
Possible control strategies. Goal: to avoid peaks in the el. grid 
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Real Situation 
PV-Capacity 
Electrical load 
Power limitation 
Direct consumption 
Battery charge 
To ext. grid 
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Cooperation with inverter-producer SMA 
• Inverter producer SMA 
supports PV- 
self-consumption 
• Polysun is used for the 
simulation of  
DHW preparation, 
thermal storage, building 
and heat pump – 
heating.  
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PV self-consumption 
SMA Sunny Design 
Heat pump for heating and DHW 
Capacity: 2,68 kW 
Electricity demand: 3.106,99 kWh 
Building:                        Passive house 
Heating area:                          200 sq.m 
Warm water:                               400 l/d 
Swiss Pavilion 
25th/26th August, 2017 
Polysun Workshop 
 
Andreas Wolf 
andreas.wolf@velasolaris.com 
Vela Solaris, Stadthausstr. 125, 
Winterthur 
www.velasolaris.com 
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